Alteration of dopamine D1 receptor-mediated motor inhibition and stimulation during development in rats is associated with distinct patterns of c-fos mRNA expression in the frontal-striatal circuitry.
Dopamine D1 receptors have been implicated in various neurodevelopmental disorders, including attention-deficit/hyperactivity disorder. However, little is known about potential late maturational changes of the motor inhibitory and stimulatory role of these receptors. Here, we investigated the effects of a full and selective D1 receptor agonist, SKF-81297, on motor activity and expression of the plasticity-associated gene, c-fos, in the prefrontal cortex and striatum of juvenile and adolescent male rats. In general, SKF-81297 produced a biphasic effect on motor activity (locomotor and rearing activity), which consisted of an initial short inhibition followed by a long-lasting stimulation. These effects were dose- and age- dependent. The inhibitory phase was more pronounced in adolescent than in juvenile rats whereas the opposite was true for the stimulatory phase. During the initial inhibitory phase of the drug, c-fos mRNA expression was increased in the prefrontal cortex of juvenile rats but reduced in adolescent rats. There was also an increase in c-fos mRNA expression in the medial-dorsal striatum and olfactory tubercle, which was more evident in juvenile rats. In contrast, during the stimulatory phase, c-fos mRNA expression was increased in both the dorsal and ventral striatum, especially in the nucleus accumbens, as well as in the prefrontal cortex, in both age groups. The increase of c-fos mRNA in the dorsal striatum, however, was more pronounced in juvenile rats. These results indicate the presence of two distinct D1 receptor populations within the frontal-striatal circuitry, which have opposite effects on motor activity, and which have different maturational profiles.